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7 Changes in chondroitin sulfate/dermatan sulfate content during 3T3-L1
adipocytes differentiation and its potential in controlling adipogenesis

Danang Dwi Cahyadi!, Katsuhiko Warita2, Naoko Takeda-Okuda®, Jun-ichi Tamura?®,
Yoshinao Z. Hosaka**

1Joint Grad Sch Vet Sci, Tottori Univ, 2Dept Vet Med, Fac Agri, Tottori Univ, Dept Agri Life
Env Sci, Fac Agri, Tottori Univ, “Dept Bioresource Sci, Fac Agri, Kyushu Univ

Chondroitin/dermatan sulfate (CS/DS) is a type of glycosaminoglycan (GAG) found in animal
tissues. There are different types of CS/DS, including O, A, C, D, and E units, which depend
on the sulfation pattern in repeating units of D-glucuronic acid (GlcA) or L-iduronic acid (IdoA)
and N-acetyl-D-galactosamine (GalNAc). Our aim was to analyze the profile of CS/DS in 3T3-
L1 cells before and after adipogenic induction. CS/DS content and composition as well as the
molecular weight (Mw) were analyzed by using high-performance liquid chromatography.
Expression of genes related to CS/DS biosynthesis, degradation, and sulfation were analyzed
by using RT-qPCR. We found that CS/DS content and GAGs” Mw were markedly reduced in
the differentiated (DI) group compared to the non-differentiated (ND) group. CS biosynthesis-
related genes, Csgalnactl, Csgalnact2, and Chpf was also decreased in the DI group. These
results suggest that increasing CS/DS abundance might control adipocyte differentiation.
Furthermore, the A unit was the major CS/DS disaccharide in 3T3-L1 cells, but the DI group
had a higher CS-A. This was consistent with the increased expression of ChstI2 that encodes
the sulfotransferase for CS-A formation, therefore resulting in the absence in GlcA and IdoA
residues of the O unit in the DI group. These qualitative and quantitative changes in CS/DS
reveal valuable insights into adipocyte development. In addition, to clarify whether CS
abundance affects adipocyte differentiation, 3T3-L1 cells were treated with CS derived from
cartilaginous fishes at various concentrations. It was revealed that such CS substrates could
inhibit lipid accumulation. Overall, this study provides evidence of the important correlation
between CS and adipocyte differentiation, as well as antiobesity potential of CS.
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15 Immunohistochemical relationships of STB/HAP1
with Choline acetyltransferase in the mouse forebrain
with special emphasis on striatum and basal forebrain nuclei
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Nanako Izumi?, Kanako Nozaki!, Koh-hei Masumoto!, Koh Shinoda! (!Div. of Neuroanatomy,
2Dept. of Basic Laboratory Sciences, >Blood-Brain Barrier Res. Center, Yamaguchi Uni. Sch.
of Medicine)

Huntingtin-associated protein 1 (HAP1) is a core component of the stigmoid body (STB) and
is known as a neuroprotective interactor with causal agents for several neurodegenerative
diseases. We have previously shown that neurodegenerative target cholinergic motor neurons
in the brainstem and spinal cord devoid of STB/HAPI protectivity. While cholinergic neurons
in the striatum and basal forebrain nuclei are another major neurodegenerative/psychotic target,
the relationships of STB/HAP1 with choline acetyltransferase (ChAT) have yet to be
determined there. In the current study, the relationships of STB/HAP1 with ChAT were
immunohistochemically evaluated in light and fluorescence microscopy throughout the
striatum, medial septal nucleus, vertical limb of the diagonal band, horizontal limb of the
diagonal band, substantia innominiata/nucleus basalis of Meynert in adult male mice. Our
results showed that STB/HAP1-immunoreactive (ir) neurons were never co-expressed with
ChAT in the striatum, and only a few ChAT-ir neurons (5-10%) contained
STB/HAP1immunoreactivity in the vertical/horizontal limb of the diagonal band and nucleus
basalis of Meynert. In contrast, over 90% of cholinergic neurons in the medial septal nucleus
contained STB/HAP1 immunoreactivity. These results suggest that due to deficient putative
STB/HAP1-protectivity, cholinergic neurons in the striatum, vertical/horizontal limb of the
diagonal band, and nucleus basalis of Meynert might be more vulnerable to certain
neurodegenerative/psychotic stresses than STB/HAP1-expressing neurons in the median
septum.

16 Neuroanatomical distribution of STB/HAP1 in the mice brainstem raphe
nuclei and its immunohistochemical relationships with serotonin neurons
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Huntingtin-associated protein 1 (HAP1) is an essential component of the stigmoid body (STB)
and is known as a possible neuroprotective interactor with causative proteins for several
neurodegenerative diseases. In normal brains, it is abundantly expressed in the limbic-
hypothalamic regions that tend to be spared from neurodegeneration, whereas the areas with
little HAP1 expression, including the striatum, thalamus, cerebral neocortex, and cerebellum,
are targets in several neurodegenerative diseases. We recently reported that STB/HAP1 is
highly expressed in several areas of the mouse brainstem, including raphe nuclei where
serotonin (5-HT) neurons are located. However, detailed neuroanatomical distribution of
STB/HAP1 in raphe nuclei and morphological relationships with serotonin neurons have yet to
be studied. In this study, we determined the expression of STB/HAP1-immunoreactive (ir) cells
in the raphe nuclei and elucidated their immunohistochemical relationships with serotonin
neurons using western blotting and light/fluorescence microscopy in mice. Our current results
implicated that STB/HAP1 is highly expressed throughout the raphe nuclei. Double
immunofluorescence staining for HAP1 and 5-HT revealed that about 90-97% of 5-HT-ir
neurons contained STB/HAPIlimmunoreactivity in rostral and caudal raphe nuclei.
Intriguingly, HAP1-knockout mice showed disrupted ramification or arborization of the fibers
of serotonin neurons. These results suggest that STB/HAPI1 is crucial for modulating or
protecting serotonergic functions plausibly by maintaining the integrity of the processes of
serotonin neurons. Our current results may also lay a basic foundation for future studies that
seek to clarify pathophysiological roles of STB/HAP1 in the raphe nuclei.
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